were used in the proportions described in Figure 1 .
Solubility
Based on a previous study 7 , circular plastic molds measuring 1.5 mm high and 7.75 mm in diameter were placed on a glass plate covered with cellophane lm. 
Dimensional stability
The dimensional stability of the materials was evaluated as previously described 
where L is the initial length of the specimen and L30, the length after 30 days. The test was repeated 3 times. In accordance with ISO and ANSI/ADA, the results must not exceed 1.0% of contraction or 0.1% of expansion.
Filling ability analysis using Micro-CT Filling ability of root-end lling materials was analyzed using Micro-CT (Bruker-MicroCT, Kontich, Belgium). Transparent acrylic resin-based models were fabricated using metal molds with cavities measuring 3 mm deep and 1 mm in diameter (n=6).
These cavities were lled using contrast solution thickened with bismuth oxide and propylene glycol to evaluate the complete lling of the cavities using Micro-CT. Afterwards, the cavities were cleaned and radiographed using a digital X-ray (Kodak RVG 6100
Digital Radiography System, Marne-la-Vallée, France)
to show complete removal of the solution. The cavities were lled with each material using a condenser kit 
Statistical analysis
The results obtained for all the tests were submitted to a normality test, and then to the parametric ANOVA statistical test and the Tukey's multiple comparison test, with 5% signi cance level. . Moreover, the difference in mass may also be insuf cient for volumetric behavior analysis, mainly for hydrophilic materials as calcium silicatebased cements, which has shown mass increase in the solubility test 21 . In addition, solubility is evaluated by the ISO standards after a period of 24 hours, but longer analysis periods may be used 9, 13, 27 , the most widely used time interval being 7 days MTA has been reported to promote proper apical sealing 4, 13 and BIO has a better consistency for manipulation 4 , possibly contributing to the better lling properties observed in this study. Koubi, et al. 20 (2012) evaluated the marginal integrity of restorations by using BIO, and related that the reduced size of the calcium silicate cement particles and small expansion of the material could contribute to its greater lling ability. 
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